Nowadays, the ecological evaluation of urban development has become compulsory, and a number of environmental indices have been introduced. In the present study, two most common environmental sustainability indices -ecological footprint and environmental sustainability -were applied for measuring the ecological possibilities of urban development. Moreover, the issues of the measuring principles, their disparities and direct application are discussed, and a short comparison of the indices is presented. Also, a favourable assumption is proposed.
INTRODUCTION
Sustainability defi ned in the proceedings of the Brundtland Commission -meeting the needs of today without sacrifi cing the ability of future generations to meet their own needs -stimulated professionals to fi nd a way how to estimate and assess sustainability, whereas politicians were concerned about how to implement it. Although more than 20 years (according to some scientists and activists even more than 40 years) have passed, sustainable development has not been realized anywhere (Ecosystems…, 2005) ; furthermore, some countries record sore developmental problems (AlDamkhi et al., 2008) .
In the usual way, sustainable development is implemented equilibrating economics, social development and environmental potential as well as avoiding sharp imbalance. Th e European Union is fi rmly committed to sustainable development, it is a key principle for policies and actions (Wackernagel et al., 2005) ; thus, such a development is the aim in all fi elds of actions including city planning.
Currently, a number of methodologies have been proposed and a number of diff erent sustainability indices of countries, regions or districts have been published. Each method is reasoned and has exponents; however, not all results coincide.
Calculation of indices is impossible without common indicators; therefore, the list of indicators is updated every year for diff erent researches. Th e fi nal results are modifi ed respectively or even new indices are introduced.
Th e aim of this article is to familiarize with the most popular methods of evaluating sustainable development and to present its indices, as well as to analyze how the indices could be applied for assessing a single component of sustainable development, i. e. the ecological potential of a city; lastly, to ascertain whether the methods suitable for assessing urban development are known, and if not -to deliberate upon the elaboration of such principles.
MATERIALS AND METHODS

Ecology of urban development
Ecology, one of the components of sustainable development, seems to be such a common, self-explanatory term that is not always considered what is the meaning of ecology in a particular context. Generally, ecology is fi gured out as it is defi ned in the dictionary of international words: "a study that explores relationship between organisms and their living surroundings, an interaction between animate and inanimate nature" or as the particle "eco" explanation: "the fi rst part of the compound word meaning connection with home, farm, growing place, environment or farm management". Perhaps that is why terms such as "ecological assessment", "ecological product", "ecological development" or "ecological city" are realized as a matter of common knowledge. Commonly, doubts arise when a specialist has to produce a concrete ecological product or to choose a more ecologic alternative. Having no serious, unambiguous reasons but only knowing by intuition or speculation leads nowhere. Th e best solution, of course, should not be guessed but documented and legitimated. A city planner or an architect, one of those aforementioned specialists, has to assess urban development from the ecological viewpoint, as well as to know which city plan is more ecological and what are the means of ecological planning. A city planner is bound to proceed in such a way in accordance with spatial planning acts; for instance, the Lithuanian spatial planning act says that one of the aims of planning is "to protect, rationally use and restore natural resources, valuables of nature and cultural heritage, inter alia recreational resources". One of the authors of the present paper has analysed the juridical situation of spatial planning in Lithuania and noted that neither methods of assessing the ecological potential of urban development are given nor the ecology of a city is defi ned (Staniūnas, 2009) . Th is means that the common phrase "the ecology of a city" should be understood individually, thus diff erently every time.
Th e world practice shows that there are methodologies allowing development sustainability assessment; thus, it is possible to compute the individual components of sustainability and similarly of ecology. Perhaps the term "ecology of a city" and the principles of its evaluation will become clear aft er studying the most popular and common methods.
Sustainability indices
Th e use of indicators for the assessment of sustainability was proposed in 1992 in one of the fi nal documents of the Rio de Janeiro proceedings (Siche et al., 2007) . When speaking about sustainability, it is a common practise to use the terminology verifi ed by the OECD (Organisation for Economic Co-operation and Development); an indicator is defi ned as a variable obtained through measurement and qualifying a single feature of a system, whereas an index is an aggregation of many indicators.
It is worth noting that there exist many sustainability indices such as the wellbeing index, the environmental sustainability index, the ecological footprint, the natural capital index, etc.; however, many of diff erently named indices take into account the same basic data. Th is happens because there is a small number of available global sustainability datasets. Global information can be collected only by big organizations such as the United Nations, and are not organizations of such a scale. Consequently, the disparities that occur (despite the same basic data) are due to the calculation methods and assumptions.
Presently, the most common indices for the assessment of sustainability are two: the ecological footprint (EF) and the environmental sustainability index (ESI) (Ewers, Smith, 2007; Mayer, 2007; Siche et al., 2007) . In the paper, only these indices are discussed for the purpose of clearness and highlighting how diff erent the results (having only two indices) can be.
Th e ecological footprint
Th e concept of the calculation of the ecological footprint is based upon six assumptions: 1) most of the resources people use and the wastes that are generated can be tracked, 2) most of the resource and waste amount can be measured in terms of the biologically productive area, 3) distinct areas can be translated into the common unit of global hectares, 4) demanded area can be calculated adding areas necessary for resources and wastes, 5) demanded area and nature's potential can be compared, 6) demanded area can vary from supplying area, i. e. an ecological defi cit or ecological overshoot can occur (Monfreda et al., 2004; Kitzes et al., 2007) . Th e EF is used for assessing the demand of the resources, i. e. the environmental impact generated by people is recalculated into the demanded area: the area necessary for extraction of resources, production of goods and absorption of wastes is calculated. Calculations are based taking into account current technological possibilities. When the average productivity of the world is estimated, it is quite easy to make a comparison between a nation's demand and possibilities. For instance, in Lithuania in 2005 the environmental impact was 3.2 global hectares per capita, while the biocapacity was 4.2 global hectares per capita, i. e. that year Lithuania had an ecological reserve (Ewing et al., 2008) . Table 1 shows the world's condition in 2005, i. e. the best 10 nations having the biggest ecological reserve and the worst 10 nations having the biggest ecological defi cit. Figure 1 is a graphic expression of part of Table 1 ; the positive values show the ecological reserve and the negative value show the ecological defi cit. It is useful to assess a concrete country within its own boundary that allows to see how this country "steps" on the rest of the world. For this purpose Fig. 2 was elaborated, in which the positive value shows how many times the biocapacity is bigger than the country's footprint, while the negative value shows how many times the footprint exceeds the biocapacity. For a better local orientation, Table 1 , Fig. 1 and Fig. 2 incorporate Lithuania, despite the fact that it is neither one of the best nor one of the worst ranked countries.
Scientists notice several advantages of the EF calculation principles: 1) easiness of understanding the information, 2) fi niteness of the index, and 3) tracing of the "leakage" effect (Mayer, 2007; Ong, 2002; Siche et al., 2007) . Th e fi nal result of the index is an easily understandable number as the potential of the planet is distributed to everyone personally; in other words, this means that knowing the average environmental potentiality (3 ha in 2007) allows seeing whether or not a country fi ts into these parameters. As an illustration we can take the USA where a resident requires more than 10 ha, i. e. oversteps his share more than three times. On the other hand, the EF gets also some criticism. Th e main demerits are as follows: the index is too broad-brush, there are territorial limitations, it does not take into consideration that there are other living forms besides humans, and lastly a too poor estimation of technological diff erences (Fiala, 2008; Venetoulis, Talberth, 2008) . Th e calculation of the EF is based on the obvious truth that the Earth has a limited potential. Moreover, the result is fi nite, as well as it is impossible to use more than the world can produce. However, there is one exception -the so-called "leakage" eff ect. Chiefl y, the "leakage" occurs in rich and welldeveloped countries with quite a strict environmental policy. Usually, people in developed countries consume more and have bigger demands, thus these countries import resources whose extraction sometimes may be pestiferous, and export wastes noxious to poorer countries; in this way, developed countries remain "clear" (Morse, Fraser, 2005) . Table 1 shows that countries having the biggest natural reserves belong to low-income countries; on the other hand, countries producing the biggest pressure on nature are well developed. In fact, the burden of export falls on all countries that demonstrate a natural backlog (such as Latvia, Nicaragua or Paraguay) wherever they are in the world.
How can the EF the benefi t ecological potential of urban development? Before answering, it is useful to familiarize with the other -environmental sustainability -index.
Th e environmental sustainability index
Th e environmental sustainability index formally was presented only in 2000, almost ten years later than the EF, in Davos, Switzerland. Th e ESI is an index applied in the evaluation of a nation's sustainability. Th e ESI is one of the most complicated contemporary sustainability indices: when calculating the ESI, the EF is evaluated only as one of the variables. In general, the calculation of the environmental sustainability index comprises on the following steps: 1) selection of the countries, 2) standardization of the variables allowing a comparison of the countries, 3) transformation of the variables, 4) substitution of missing data by special algorithms, 5) processing of the data, 6) calculation of the fi nal ESI score (Siche et al., 2007) .
Th e fi rst diff erence of the ESI from the EF is selection of variables as countries with insuffi cient data are excluded from the calculation. Mostly low-income countries are omitted because they are not capable of gathering and storing statistical data; this in turn implies that the ESI is able to assess only part of the world. Secondly when calculating the ESI, the EF is counted as one of the variables, despite the fact that it is an aggregate index itself. Consequently, the same data may be double-counted. Last but not least, there is the portioning of the impact factors, because the ESI scores all variables with the same weight. It is worth noting that, for instance, when calculating the ESI, a higher oil price or a bigger number of scientifi c researches per person are treated as a condition ensuring a more sustainable development (Ewers, Smith, 2007; Mayer, 2007) . Th is approach is quite unique as it is widely admitted that sustainability does not mean the equality of components; besides, it is not proven that the relation among all indices is linear and universal. Lastly, using the ESI (at least now) it is impossible to capture the "leakage" eff ect as countries are evaluated as "isolated" with no relation to other nations (Morse, Fraser, 2005) . Th us, countries exporting wastes are rated high (good), because wastes are treated as removed from a country. Such an isolated evaluation does not adequately answer one of the sustainability principles -cooperation on the global level (Strange, Bayley, 2008) . Table 2 is based on the ESI results and shows the best 10 nations and the worst 10 nations in 2005. One can see that developed countries are on the top, whereas low-income countries are at the bottom of the list. Nevertheless, some researchers argue that it is not unambiguously proven that the ranking of the ESI is directly linked with a nation's economical potential (Mastny, 2005) . Eventually, instead of speaking about the EF and the ESI separately, it is interesting to make a simple comparison. Table 3 presents the results of the EF and the ESI; the EF results are on the left and the ESI results are on the right side, whereas the yellow colour highlights the biggest discrepancy. Figure 3 shows the same best and the worst ranked ESI countries; however, the ecological defi cit or reserve is added. Iceland, Guyana, Yemen and Taiwan are excluded from the comparison as there are no data on their ecological defi cit or reserve. Table 3 and Fig. 3 include Lithuania for a better local orientation. Th e variance occurs mainly due to a diff erent approach to calculations, as the aim of the EF is simply to show the real situation: natural possibilities and human demands (Kitzes et al., 2008) , meanwhile the ESI tries to deliver a mean. Th is is well visible in Fig. 3 where ecological possibilities (defi cit or reserve) are "jumping"; for example, Sudan even overtakes the best ones. Th e principal shortcoming of the ESI is an attempt to substitute unique, fi nite, natural resources for other variables such as the number of scientifi c researches, effi ciency of management, eff ectiveness of consumption or the number of women with elementary education. It is possible that the aforementioned components may guarantee sustainability in general; however, to confront irreplaceable resources with seeming values looks like a statistical manipulation but not as a solution of the talking point. Broadly speaking, critics comment unfavourably on prominence of fi nancial components, as well as on the dependence of the results on primary data selection (Ewers, Smith, 2007; Morse, Fraser, 2005) . 
DISCUSSION
Returning to the issue, it is important to highlight that neither the defi nition of city's ecology was found nor the conception of ecology was analysed during familiarization with the indices. Chiefl y, the most common values whose environmental impact is obvious were assessed, e. g., the concentration of CO 2 or of dust particles. New methods are likely to be developed in the future, as well as new indicators will be introduced. Over time, each method of calculating the indices is improved and new fi elds of its application are suggested (Best et al., 2008; Du et al., 2006; Herva et al., 2010; Kitzes et al., 2008) . Th e disparity of the EF and the ESI reveals how diff erently urban development may be directed. If more sustainability indices were discussed, the same divergent results would be achieved. It is clear that more indices bring more diff erences. However, for the meantime, the indices themselves are not essential, but the principles of their conception and assessment are crucial.
Any city is part of the world, thus it uses the same common, fi nite, natural resources. Th e result of the EF may not be perfectly precise, but the approach is a key as in principle it allows allocating the "urban quotas" (a single quota for each city). Th e whole planet is involved in this distribution, so the calculations may be complex; nevertheless, they would be unambiguous and not speculative. Ecology is immediately concerned with nature which has a limited potential. In assessing the ecology of a city, one stage could be evaluation of the city's participation in the fi nite natural market. In this stage, the key would be fi tting into the international standards without paying too much attention to the city's internal conditions. Th e national quotas can be adopted from the international agreements such as the Kyoto Protocol or the EU directives.
It is obvious that in cities the generated pressure on nature requires more area than any city occupies (Fiala, 2008; Groc, 2007; White, 2007) ; in the meantime, no city that functions and completely maintains itself exists. Th us, to limit a city's boundary would be naive and illogical. One of the possible solutions could be assessment of cities with supporting areas hereby allowing partial "leakage" or (and) import of resources. If so, when calculating the "urban quotas" the supplementary areas would appear as part of a concrete city.
Th e next stage could be evaluation of inner ecological possibilities of a city. In this case, a "natural ceiling" would consist of particular values; exceeding these values leads to an increased health risk of townsmen and puts wildlife in jeopardy. It seems likely that in some cities there are zones with foul air and zones with clean air. However, on average, in spite of inner disparities, the city meets the requirements. In general, it is admitted that sustainable (consequently ecological) development is possible only when there are no big imbalances between the components (White, 2007) .
A defi nite fi nal answer is a crucial condition for assessing the ecological potential of a city. Specialists, including city planners, must get clear data that are easy to use and ensure cross-comparison. Moreover, the result has to be informative so as to allow choosing the necessary planning tools. Currently, for example, the Department of Statistics to the Gov- ernment of the Republic of Lithuania presents data on the number of foul air days per year, but it is not clear how city planners could (would) use these data. Aft er discussing the principles of assessment, one question is left unresolved -the question of what to measure. Probably it is the main ecological puzzle of a city's development. Besides, no answer is given even in Lithuanian law. Th is question or, to be more precise, its absence is raised also in works of foreign researchers (Li et al., 2010) . In accordance with the EF, the biggest heed should be given to fi nal indicators; but then, again, what is a fi nal indicator in a city? Th e answer needs further researches and oversteps the limits of the article; however, without elucidating the answer, to assesss a city's development as ecological or even to demand an ecological assessment of a city is useless and speculative.
CONCLUSIONS
Th e two most common sustainability indices give diff erent results. Neither of them can be directly applied for assessing the ecological potential of a city as the indices were developed for complex, interdisciplinary aspects. Nevertheless, the principles of the EF can be readjusted as the evaluation methods of urban ecology. Th e guidelines for the readjustment are as follows:
1. Dual assessment: evaluation of urban development contribution to the global ecological balance / imbalance; evaluation of the local impact of a city's development (impact on local ecosystems).
2. Assessment of a city's ecological footprint is to be evaluated together with the supporting areas.
A system for evaluating the ecological potential of urban development should be based on the above principles.
